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The tight junction scaffolding protein cingulin regulates cellular
delamination from the neuroepithelium
Sharon G. Jhingorya, Chyong-Yi Wub, Lisa Taneyhillb
aUniversity ofMaryland Animal and Avian Sciences, College Park,MD, USA
bUniversity of Maryland, College Park, MD, USA
Neural crest cells are a transient, multi-potent cell population
requisite for vertebrate development. Premigratory neural crest cells
exist as adherent epithelial cells and undergo an epithelial-to-
mesenchymal transition (EMT) to become motile. After cessation of
migration, these cells differentiate to form parts of the peripheral
nervous system, melanocytes, and the craniofacial skeleton. At the
onset of EMT, premigratory neural crest cells lose intercellular
contacts mediated by both adherens junctions and tight junctions
in order to facilitate emigration of cells out of the dorsal neural tube.
We now show that cingulin, a tight junction scaffolding protein, plays
an important role in controlling chick midbrain neural crest cell
delamination and migration. Overexpression of cingulin enhances
emigration of neural crest cells and leads to ectopic delamination of
more ventrolateral neuroepithelial cells. Cingulin depletion also
augments neural crest cell emigration through the premature and
persistent loss of laminin and Cad6B. Our data indicate that cingulin
may carry out this function through effects on Rho proteins. Taken
together, our results show that cingulin plays a crucial function in the
development of the vertebrate embryo through the modulation of
neural crest and neuroepithelial cell delamination.
doi:10.1016/j.ydbio.2011.05.289
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Investigating the role of claudin-1 in neural crest cell migration
Theresa E. Neiderera, Abigail Figatb, Lisa Taneyhillb
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The neural crest is a population of migratory cells that follows
specific pathways during development, eventually differentiating
to form parts of the face, heart, and peripheral nervous system.
Stationary, premigratory neural crest cells (NCCs) in the dorsal
neural tube transition to migratory NCCs through the loss of cell–
cell junctions, including tight junctions, during the NCC epithelial-
to-mesenchymal transiton (EMT). Tight junctions (TJs) are located
on the apical side of epithelial cells and serve tomaintain cell polarity
and to form a barrier that prevents the flowofmolecules between the
apical and basolateral surfaces of cells. Our data suggest that the TJ
transmembrane molecule claudin-1 is a candidate protein that may
play a role in NCC development. We have characterized the RNA and
protein distribution of claudin-1 at various stages of chick embryonic
development, focusing on the midbrain region prior to and after NCC
migration. Our results indicate that claudin-1 mRNA is localized to
premigratory NCCs in the dorsal neural folds before NCC EMT, and
claudin-1 protein is distributed along the apical region of the neural
tube. Importantly, claudin-1 transcripts and protein are not observed
in migratory NCCs. We will next investigate the effects of claudin-1
depletion and overexpression on NCC EMT and migration. Our
experiments will reveal the functional role of claudin-1, and the
importance of dismantling TJs in the proper migration of NCCs to
build the vertebrate embryo.
doi:10.1016/j.ydbio.2011.05.290
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Twist1 and Hand2 may play a role in organizing the anterior and
posterior domains of the lower jaw
Francie E. Barrona, David Clouthierb
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The development of the lower jaw is regulated spatiotemporally by
signaling cascades, and is refined through both permissive and inhibitory
signals.We have shown that endothelin-A receptor (Ednra) signaling is a
central regulator of lower jaw identity, establishing the identity of
cranial neural crest cells (NCCs) in the mandibular arch. We have
previously shown that Hand2 is required for regulating lower jaw
development and early tongue morphogenesis in mice. Similarly,
targeted deletion of Twist1 inmigrating NCCs of mice leads to lower
jaw and neural tube defects. While the importance of Twist1/Hand2
gene dosage has been examined in limb development, the signi-
ficance of Twist1/Hand2 gene dosage during lower jaw develop-
ment has not been assessed. To circumvent early neural tube
defects, we conditionally ablated Twist1 later in development using
our Hand2-Cre transgenic line. This also allowed us to create an
allelic series looking at genetic interactions between Twist1 and
Hand2 within the Hand2 expression domain. Our morphological
and histological analysis of single conditional knock-outs demon-
strates that Twist1 in the Hand2 domain is necessary for normal
proximal mandible development, while Hand2 is required for
development of remaining mandible and other lower jaw struc-
tures. Allelic combinations of Hand2/Twist1 conditional mutants
(such as Twist1fl/+; Hand2fl/fl;Hand2-Cre mutants) indicate that
the gene dosage of Twist1 and Hand2 is crucial in lower jaw
development. Importantly, the loss of both factors within the Hand2
expression domain leads to a complete loss of patterning of the
lower jaw, suggesting that Twist1 and Hand2 act together to
establish a “mandibular arch organizer domain”, the loss of which
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results in a complete failure of proximal/distal mandibular arch
patterning.
doi:10.1016/j.ydbio.2011.05.291
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Novel effects of folinic acid and folate supplementation on
locomotor development in embryonic Zebrafish, Danio rerio
Holly Hattway, Sarah Kosmin, T.K. Puryear, Shannon Saszik
Chicago, IL, USA
Periconceptional folate supplementation is suggested to help prevent
neural tube defects during early embryonic development as neural crest
cells migrate and differentiate. Research has shown that the developing
nervous tissue is exquisitely sensitive to endogenous and exogenous
chemical signals and that these signals must be interpreted by the
developing embryo in a specific temporal, spatial and dose dependent
manner. Thepurposeof the current studywas toexamine theeffectof folate
and folinic acid on embryonic development in Zebrafish, Danio rerio. After
fertilization (0 dpf), embryoswere exposed to either 1mMfolate or 10mM
folinic acid for a period of 48 h. After 48 h, embryos were reared using
standard procedures and examined everyday for a period of one week.
Anatomical and behavioral measures were taken at 2 dpf, 3 dpf, and 5 dpf.
Zebrafish exposed to either folate or folinic acid hatched early and showed
acceleration in the development of locomotor systems. Consistent with
advanced motor system function, exposed Zebrafish were found to have a
higher level of swimming activity compared to controls. There was also a
change in the startle response, with exposed embryos showing a
hypersensitivity to external stimuli. Thus, exposure to either folate or folinic
acid accelerates development, increases locomotor activity, and increases
anxiety. The results from this study establish the Zebrafish as an excellent
model system to examine the role of folate during embryonic development.
The effect of folate exposure on embryonic Zebrafish is similar to what has
been demonstrated in other species and adds further evidence that folate
plays an important role in embryonic development.
doi:10.1016/j.ydbio.2011.05.292
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Endomesoderm segregation involves cross talk between
Notch and Wnt pathways through multiple intersecting
regulatory circuits
Aditya J. Sethi
NIH/NIDCR Developmental Mechanisms Unit, Bethesda, MD, USA
Formation of primary germ layers restricts the developmental
capacities of cells in early embryos. While this has been studied
extensively, germ layer segregation is poorly understood. Using sea
urchin embryos, we show that after simultaneous activation of
endoderm and mesoderm gene regulatory networks (GRNs) in the
same blastomeres, these GRNs segregate in their progeny in response to
cross talk betweenNotch and canonicalWnt (cWnt) signaling through a
series of intersecting regulatory circuits. As in other deuterostomes,
anisotropic cWnt signaling is required in the sea urchin embryo for
endoderm specification in vegetal cells. Also in response to cWnt,
micromere descendants at the vegetal pole activate the nonskeletogenic
mesoderm (NSM) gene regulatory network (GRN) through a Notch
signal to adjacent cells, where the cWnt-dependent endoderm GRN
operates. After these endomesoderm (EM) precursors divide, their
vegetal progeny, the NSM precursors, continue to receive the Notch
signal from the micromeres, which represses operation of a key Hox11/
13b-dependent endoderm circuit in them. In contrast, each factor of this
circuit, which remains active in descendants that no longer transduce
the Notch signal, is essential for endoderm fate. Subsequently, Hox11/
13b and its target, Brachyury, maintain cWnt activity in the endoderm
throughWnt1 transcription, which reinforces the endodermGRN. Later,
Notch also promotes export of TCF out of NSM nuclei, further insulating
this territory from cWnt signals. Thus Notch initiates EM segregation by
repressing an endoderm circuit in the NSM and reinforces it by
establishing distinct cWnt signaling environments: high cWnt activity
in the endoderm and low cWnt function in the NSM.
doi:10.1016/j.ydbio.2011.05.293
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Elucidating the molecular mechanisms underlying cell
movements in the Visceral Endoderm
Bradley Joycea, Shankar Srinivasb
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TheAnteriorVisceral Endoderm(AVE) is a specialised groupof cells in
the simple epithelium of the Visceral Endoderm (VE). Stereotypic
migratory movement of the AVE is responsible for properly orienting
the anterior–posterior axis of the embryo. AVE cells migrate by
intercalation within the VE, which retains epithelial integrity. Using
time-lapse microscopy, we have demonstrated that regional differences
in cell behaviour in the VE regulate AVE migration. Using 3D imaging of
protein localisation patterns and various mutants with AVE migration
defects, we have shown that signalling through theWnt–PCP pathway is
required for the proper migration of AVE cells. Moreover, the TGF-β
family member Nodal is required for PCP signalling in the VE1. The
mechanisms by which Nodal controls PCP signalling and influences the
migratory behaviour of cells in the VE have yet to be established. We are
using time-lapse microscopy of various mutants with AVE migration
defects to visualise the entire VE, in order to address how these genes
might influenceAVEmigrationbyaltering the cellularbehaviourof theVE
in general.We have found thatmutants for Lefty1 (an inhibitor of Nodal)
showanabnormal reduction in the regional differences inVE cellmotility
andmorphometrics. We are also using atomic force microscopy to probe
the physical characteristics of VE cells in regions showing differences in
behaviour. To address how Nodal signalling may regulate PCP signalling
we are using confocal microscopy to assess the sub-cellular and regional
differences in localisationof keydown-streameffectors inNodal pathway
mutants andembryos cultured inpharmacological inhibitors of theNodal
receptor. Results from these experiments will be presented.
doi:10.1016/j.ydbio.2011.05.294
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Understanding inter-strain differences in pre-implantation
mouse development
Dayana Krawchuka, Yojiro Yamanakab
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By implantation, the mouse embryo forms three primary lineages:
the trophectoderm, the primitive endoderm (PE) and the epiblast (EPI).
The PE and EPI are derived from the inner-cell mass (ICM) of the E3.5
blastocyst, which is used for ES cell derivation and gives rise to extra-
embryonic tissues and the embryo, respectively. While much is known
regardingwhat factors are involved in specification andmaintenance of
these three lineages, it is unknownwhether there is variability in these
processes among different mouse strains. Two lines of evidence lead us
to hypothesize that there are differences betweenmouse strains in these
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